Purpose: The purpose of this study was to identify risk factors predicting mortality in multiple blunt trauma patients so as to prompt appropriate management during trauma resuscitation. Method: To assess risk factors potentially related to mortality in multiple blunt trauma patients, we reviewed the medical records of 1419 multiple blunt trauma patients who were admitted to the emergency department. The patients were divided into two groups; the survival group (n=1308) and the death group (n=111). Initial data collected on arrival in the emergency department were analyzed. Results: In the study, 67.4% (n=956) of 1419 patients were male, 32.6% (n=463) were female. The average age was 21.19±0.50 years (range 1-92). After controlling for the factors significantly related to outcome (all p<0.05), death due to multiple blunt trauma was more likely in patients who were of older age, who had major chest injury, who had intra-abdominal solid organ injury and who had low Glasgow Coma Scale (GCS) score and low Revised Trauma Score (RTS). Conclusion: We conclude that older age, major chest injury, intra-abdominal solid organ injury, low GCS and low RTS were identified as possible risk factors for mortality in multiple blunt trauma patients. (Hong Kong j. 
Introduction
Death associated with multiple injuries continues to pose a major public health concern. Ongoing efforts to reduce its impact remain paramount. 1 Traffic accidents, falls from height and blows were the main causes of multiple blunt trauma.
Characterising the features associated with mortality from multiple blunt trauma patients, several risk factors apart from age and Glasgow Coma Scale (GCS) have emerged. 1 A retrospective review performed in Germany found a worsening base deficit was correlated with poor outcome. 2 A method to measure the extent of anatomic injury, as indicated by the Injury Severity Score (ISS), was developed with a view to reflect outcome and control for heterogeneity of injuries. 3 The duration of hypotension in severely bleeding patients as well as the occurrence of episodes of hypotension have been shown to be associated with increased mortality in small cohorts of patients. 4, 5 In our region, mostly in the summer months, patients suffering from multiple blunt trauma for various reasons would be sent to our emergency department (ED). Some of them died and some survived with significant morbidity. There were many risk factors associated with mortality for these patients. The purpose of this study was to identify risk factors predicting mortality in multiple blunt trauma patients so as to prompt appropriate management during trauma resuscitation.
Materials and methods

General design
To assess risk factors potentially related to mortality in multiple blunt trauma patients admitted to the ED, we retrospectively reviewed the medical records of multiple blunt trauma patients.
Patient selection
A total of 1419 patients admitted to Dicle University Emergency Service between December 2002 and November 2003 were included and were divided into two groups: the death group (n=111) and the survival group (n=1308). All of the patients were seen in the emergency department, resuscitated according to Advanced Trauma Life Support Program (ATLS) principles and underwent diagnostic and therapeutic procedures according to existing protocols. Initial data collected on arrival at the ED (including age and gender of the patients, trauma type, the month when trauma happened, admission time, haematocrit value at admission, respiratory rate, systolic blood pressure, pulse rate), whether damages happened or not to the extremities/chest/abdomen/pelvis, positive radiological findings, treating clinic, therapy given (surgical operation or medical care), duration of care, and the admission GCS, Revised Trauma Score (RTS) and ISS were analysed.
Data analysis
Age, sex, initial GCS, RTS and ISS scores, initial haematocrit value, mechanism of trauma (fall, passenger, driver, or pedestrian from traffic accident), late admission, serious head injury, major chest injury, intra-abdominal solid organ injury, existence of pelvic or femur fracture, and therapy given (surgical operation or medical care) were chosen as predictor variables for analyses. Patients who died in the hospital were included in the death group, and those who were discharged from the hospital with or without complication were included in the survival group. Older age was defined as age of 55 years or over. Late admission was defined as admission 6 hours after trauma. Serious anaemia was defined as a haematocrit of 20% or less at the time of admission. Patients who previously have chronic anaemia due to iron deficiency, chronic disease or megaloblastic anaemia were excluded.
Patients with depressed skull fracture, epidural or subdural haematoma, traumatic subarachnoid haemorrhage, diffuse cerebral oedema, diffuse axonal injury or cerebral contusion were defined as serious head injury. Patients with multiple rib fractures, massive haemothorax, haemo-pneumothorax, tension pneumothorax, injury to the heart or diaphragmatic rupture were defined as major chest injury.
Univariate statistical analyses were carried out using chi-square test for categorical variables and Student's test for continuous variables. The strength of association (odds ratio) for risk factors influencing mortality in multiple blunt trauma was estimated by logistic regression (Backward-Wald) using the enter procedure. P<0.05 was accepted to be statistically significant.
Results
Totally 1419 patients were included in this study. Of these, 92.2% (n=1308) belonged to the survival group whereas 7.8% (n=111) belonged to the death group. In the study, 67.4% (n=956) were male and 32.6% (n=463) were female. The average age was 21.19±0.50 years (range 1-92). Of the survival group 67.4% (n=882) were male and 32.6% (n=426) were female, with an average age of 20.64±0.50 years (range 1-90). Of the death group, 66.7% (n=74) were male and 33.3% (n=37) were female, with an average age of 27.56±2.35 years (range 1-92). There was a statistically significant difference between the survival and death groups with respect to age but no significant difference with respect to sex ( Table 1 ).
The clinical characteristics of the survival and death groups are shown in Table 1 . No significant difference was identified between the groups in terms of late admission, being a passenger or driver in traffic accident and fall. There were statistically significant differences between the two groups with respect to older age, being a pedestrian in traffic accident, serious anaemia, serious head injury, major chest injury, intraabdominal solid organ injury or pelvis/femur fracture.
For the survival group, the average GCS was 14.35±0.04, RTS 11.78±0.02 and ISS 11.59±0.26. For the death group, the average GCS was 5.92±0.32, RTS 5.62±0.37 and ISS 33.39±0.97. There were statistically significant differences between the two groups with respect to GCS, RTS and ISS.
After controlling those significant factors related to outcome (all p<0.05) ( 
Discussion
Blunt trauma, which is increasing in frequency, most commonly involves the younger age group and is usually related to automobile accidents. [6] [7] [8] In the southeastern part of Turkey, falls from house roofs are as frequent as automobile accidents and are the main cause of multiple blunt trauma and constitute a general public health problem. Mullins et al have pointed out that there was a need to separate predictors of early and late hospital mortality from trauma. 9 In our study, the mortality rate was 7.8%. More than half of the cases were in the age range from 0 to 16 years old. These results are similar to the results reported by Wladis et al 10 and Hsiao et al, 11 both suggesting that age was a predictor for mortality in trauma patients. The mortality rate and average age values in this study were comparable with the study data of MacLeod et al. 12 There was a significant difference with respect to age in terms of mortality rate.
According to MacKenzie et al, 13 23% trauma patients admitted to the hospital were of age 65 or above and they accounted for 28% of the total charges. In our study, only 7.6% of the patients were older than 55 years of age. The difference can be explained by the relatively high proportion of young population in our region. Mortality rate was 20.37% in our older age group which was higher than the rate of 10% reported by Richmond et al. 14 As we excluded simple femur fractures such as those due to fall from the standing position while Richmond et al included them, the difference in mortality rates between the two studies could be explained by the difference in population selection. Regions with a higher proportion of the population 55 years old or above will anticipate a higher percentage of trauma patients suffering from serious injuries. Special considerations are needed in managing this elderly group.
In our study, 26.13% of the patients who eventually died had serious anaemia at the time of admission and it was found to be statistically significant with respect to mortality, which was also demonstrated by MacLeod et al's study. 12 Blood loss, without adequate replacement and haemorrhage control, is one of the most important causes of mortality in trauma patients. According to Carrillo et al, blood loss of 4-5 litres had very significant effect on mortality. Rapid surgical damage control should be considered instead of traditional surgical reparative operation when the situation has entered the damage zone beyond control. 15 Serious head injury was present in 8.9% and 70.3% of the patients who survived and died respectively. The presence of serious head injury was found to be statistically significant with respect to mortality, which was consistent with other studies in the literature. Head trauma, leading to mortality and morbidity, has become a serious health problem in industrialised countries, the cause of which was commonly the result of traffic accidents. 11, 16, 17 According to Yagmur's study, in patients fallen from house roofs, head trauma was the most frequent injury.
In our study, 18.9% of patients who died had major chest injury which was found to be statistically significant with respect to mortality. Despite technological advancement in automobile industry nowadays, chest injuries remain unavoidable and constitute 20-25% of all trauma deaths. 19, 20 In order to minimise complications and deaths as a result of these trauma, it is vital to carry out a comprehensive emergency assessment, with correct and complete injury diagnosis followed by appropriate and timely therapy. Non-thoracotomy approach is adequate for the treatment of most cases of chest injuries. 21 Chest injuries affect respiratory physiology, especially oxygenation, which may lead to multi-organ damages. 21, 22 In most cases of chest injury, lung injuries such as pulmonary contusion have an important influence on mortality. 23, 24 While intra-abdominal solid organ injury was only present in 2.6% of the patients who survived, it occurred in 30.6% of the patients who died. It was found to be a statistically significant risk factor with respect to mortality. Intra-abdominal solid organ injury is rarely present in patients suffering from fall from house roofs but is commonly seen in traffic accident victims. Conservative therapy for intra-abdominal solid organ injuries resulting from multiple blunt trauma patients has become an alternative therapy in patients with stable haemodynamics. 25, 26 Conservative approaches can be considered in patients with no change in mental status or bleeding from peripheral injuries. However; in cases associated with serious peripheral injuries, the conservative approach may not be sufficient. 27 According to the literature, the success rate of conservative therapy for liver and spleen injuries varies between 40% and 100% . [28] [29] [30] [31] [32] The nephrectomy rate is low in patients with kidney injuries treated by conservative therapy. 33, 34 Initial GCS and RTS were found to be statistically significant predictors for mortality. ISS value was not statistically significant. The validity of GCS and RTS scores as mortality predictors is supported by the literature, but there are different opinions with respect to ISS. Since ISS is an anatomical injury score only, its usefulness in trauma outcome prediction can be limited. New scoring systems such as the New Injury Severity Score continue to be developed. 14 We conclude that older age, major chest injury, intraabdominal solid organ injury, low GCS and low RTS were identified as possible risk factors for mortality in multiple blunt trauma patients. In managing such kind of patients, the presence of one or more of these factors should indicate dismal prognosis.
